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WHAT IS CLAIMED IS: 

1. A a method of fabricating an optical fiber 
having a plurality of holes extending along " a 
longitudinal direction thereof, comprising the steps 

5 of: 

preparing an optical fiber : preform having a 
plurality of through holes intended to "serve* as the 
holes; ■ - : 

drawing' said optical 'fiber* preform by the drawing 
10 tension of 0.7 8 (N) ot, more while pressurizing the 
inside of the through holes of said optical fiber 
perform prepared- . . ■■: 

• * . i 

2. A method according to. claim 1, wherein said 
optical fiber .preform is drawn by the drawing' tension 

15 of 1.18 (N) or more.. 

3. X method according to claim 1, wherein, in the 
case of obtaining an optical, fiber with the holes each 

\ - y 

having a "diameter d of -2 ( /i m) or less, the pressure P 
(kPa) applied- to the .perform holes of said " optical 
20 fiber preform' satisfies t;he following relationsh'ip . 
-d + 4.5- < P < -l/-5d -H : 6.8\, 

4. A method according to claim 1, wherein, . in the 
case of obtaining an optical fiber with the holes each 
having a diameter d of 2 (fim) or more but 4 (tfm) or 

2 5 less, the pressure P (kPa) applied to the inside of the 
perform holes"* of s;aid optical fiber preform satisfies 

, •■ • 
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the following relationship. 

-d + 4 . 5 < P < -d + 5. 8 ' v 

5. A method .according to claim 1, wherein,, in the 

case of obtaining an. optical fiber with the holes each 

5 having a diameter* d of 4 {)im) or more byt 6 ' ( tim) or 

less, the pressure P (kPa) applied to the inside' of the 

* • 
perform holes 5 of said optical fibef preform satisfies 

the following relationship. .. ; }. 

-0.2d + 1.3 < P < -0.4d + 3*4 

1° 6. A method according • to claim 1, wherein'; in the 

case of obtaining an optical fifeer frith the hoifes each 

•v 

having a diameter d of 6- (//m) or more, the pressure P 
(kPa) applied to the inside ofVthe perform holes of 
said % optical fiber preform'-, satisfies the following 
15 relationship.' {/ t { \; 

0 . 1 < P < .1 . o k ... " • 

7. A method according to claim 1, wherein said 
optical fiber preform is v drawn with the drawings-tension 
of 1;. 76 (N) or less in such .a manner .that *a fiber 
20 diameter after drawing becomes 100 (£m) or -less./.*. 

.8. A method according to ciaim\.7, whereiny in the 
case, of obtaining an optical fiber with the holes each 
having, a diameter d. of 2. (VnO dr. less, the. pressure P 
(kPa) applied ' to the inside of * the' ' perform holes of 
25 said, optical fiber preform* satisfies the fallowing 
relationship. •.. • " ; * ■ 

• . :•' I' • ' • • • ' ' ' • \ 

45 



20041 4fl IB 178§17# SOEI PATET i LAW FIRM NO. 1 855 P. 53 

v FP04-0047-00 

• ' * 

'* 

\ » -d + 4 . 5 < P < -1 . 5d + 6 . 3 " ' 

9. A method according to claim 7, wherein/ in the 
case of obtaining an optical fiber with the holes each 
having a diamet>er d of 2 (/im) or more but 4 {/im), the 
5 pressure P (kPa) applied to the inside of the, perform 
holes of said . optieal\ fiber ■ preform satisfies the 
following relationship. 

;■ -d + 4 .5 < P < -d + 5.-3 

; > 1 0 . "• A method*- of claim 7, wherein, in the -case of 
10 obtaining an optical' fiber with the holes e r ach having a 
diameter d of 4 ( jim) or more but 6 (/im) ,or less, the 
pressure P (kPa) applied to the inside of the '-perform 
holes : of : . said optical fiber preform satisfies the 
following 1 relationship . \- 
15 . -0.2d + vl.3 < P < -0.3d + 2.5 • 

11- A method according to claim 7, wherein, in 
the c^Lse bf obtaining ' an optical, fiber with trfe holes 
each^ having a .diameter, d of 6- (jum) or more, the 
pressure P (kPa) applied to the inside of the -perform 
20 holes . of ?■ said optical fiber preform satisfies the 
following relationship. ■ 
"0.1 < P*< -0.7 

12. An optical fiber comprising: * . . ... 

a core region extending along a longitudinal 
25 direction of said optical fiber; 

a cladding region provided j.on an outer periphery 
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of said core region; and 

- a plurality of holes provided in at least?, one of 
said core region and said cladding region and extending 
along the longitudinal direction, said holes arranged 

so as* to constitute a layered structure having three or 

■ . *. ' 

more k layers in a cross section orthogonal /to the 

longitudinal direction, • ' . 

* . • - ■ 

.;' wherein^', when the maximum diameter and the .minimum 
diameter of each of hole arranged 50 as to constitute 
the inner layers., except the outermost layer of the 
layered structure" are respectively set . to cWx and d MIN/ 
the mean valiie of the maximum 'diameters d^ and the 
minimum diameters :d M iN of. the hples . arranged so as to 
constitute thfe inner layers is set to .dx, the fist 
deviation of each'' of the holes arranged so - as to 
constitute the? 'inner layers, is set to Dj. (%$ as defined 
by th6 following formula: . ; .. y 



10 



15 



20 



; a A ; • • 

the second deviation of each of the holes arranged so 

■: 

as tb_ constitute the inner layers is set to D;>-(%) as 
defined by the-, following, formula: 

\. \ v • . ms ? : 

a A ; 

V 

1 . • 

both of the first deviation Di and 'the second deviations 

5. .. 

D 2 of* £ach of the holes arranged so as to constitute th£ 
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inner circles are 10 (%) or less. -' 

\ 13. An optical fiber comprising: 

• a cpre V region extending along a longitudinal 
direc-tion of said . opt ica-1 fiber;' ; 

4 

5 a cladding region provided on an outer periphery 

of sa # id core rjegion; and .V ' . *? 

. a plurality of holes provided in at least one of 

* • 

said^core region and said cladding region knd extending 
along the longitudinals., direction, *said holes arranged 
10 so as to constitute, a J-ayered structure haying three or 
more, layers in a s cross section orthogonal to the 
longitudinal direction, : 

• wherein, : when the maximum diameter and the 
minimum diameter of each of. said plurality <of holes are 

15 respectively $jet to dwAx and cL M in# the mean>alue of the 
maximum diameters cWx and the ' minimum diameters-. d M i N of 
said.', plurality of holes is set .Jto S A/ the fist 
deviation pf each of said plurality -of holies is ./set to 
Ai (%.) as (defined by th£ . f ollowirljg formula: 

' ?; '''I-: fc i %: : 

20 a o \d max ~ S vl x ]0 q and^ ' 

5 * . ? • V; 

the second deviation of T each pf sat-id '.plurality of holes 
is se'.t to A 2 (%) as defined-, by the following formula: 

T: d * * 

both of the first deviation A : and title second deviation 

^ . 48 i; 
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A 2 <3.f each of said plurality of holes are 10''(%) or 
less; # . 
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